[Abstract] To prevent yield losses in plant cultivation due to plant pathogens, it is an important task to find new disease resistance mechanisms. Recently, Weidenbach et al. (2016) reported about the capacity of the rice gene OsJAC1 to enhance resistance in rice and barley against a broad spectrum of different pathogens. Here, we describe the respective protocols used by Weidenbach and colleagues for inoculation of rice with the basidiomycete Rhizoctonia solani, the oomycete Pythium graminicola and the ascomycete Blumeria graminis f. sp. hordei (Bgh). To cover a broad pathogen spectrum, economically important representatives of ascomycete fungi (Magnaporthe oryzae, Blumeria graminis f. sp. hordei), basidiomycete fungi (Rhizoctonia solani) and oomycetes (Pythium graminicola) were chosen. Using protocols for standardized and even inoculation, an enhanced disease resistance phenotype was established for the transgenic plants constitutively expressing OsJAC1 while the respective knockout plants showed enhanced susceptibility (Weidenbach et al., 2016) . A detailed bio-protocol for M. oryzae inoculation on rice is already available (Akagi et al., 2015) , therefore we focus here on the inoculation protocols for R. solani, P. graminicola and Bgh.
Pythium graminicola, Blumeria graminis f. sp. hordei, Nonhost resistance To cover a broad pathogen spectrum, economically important representatives of ascomycete fungi (Magnaporthe oryzae, Blumeria graminis f. sp. hordei), basidiomycete fungi (Rhizoctonia solani) and oomycetes (Pythium graminicola) were chosen. Using protocols for standardized and even inoculation, an enhanced disease resistance phenotype was established for the transgenic plants constitutively expressing OsJAC1 while the respective knockout plants showed enhanced susceptibility (Weidenbach et al., 2016) . A detailed bio-protocol for M. oryzae inoculation on rice is already available (Akagi et al., 2015) , therefore we focus here on the inoculation protocols for R. solani, P. graminicola and Bgh.
As causal agent of rice sheath blight R. solani is one of the two most important rice diseases (Lee and Rush, 1983) . The fungus overwinters as sclerotia or mycelium in the soil and infects rice sheaths by cuticular penetration or through stomata resulting in lesions, necrosis and leaf death (Ou, 1985) . Of different methods available for R. solani inoculation, in the present study a time-and space-saving detached leaf assay is described, that was slightly modified from a protocol provided by Monika Höfte (Ghent University, personal communication).
P. graminicola is a causal agent of seedling damping-off and root rot resulting in stunting and yield loss (Hendrix and Campbell, 1973) . In this study P. graminicola was inoculated on rice roots growing on agar plates using a protocol adapted from Van Buyten and Höfte (2013).
Fungi of the B. graminis species invade epidermal cells of their host plants with specialized feeding structures called haustoria. All other parts of the fungal mycelium are developed on the leaf surface thereby causing typical powdery mildew disease symptoms. The disease is of permanent importance in www.bio-protocol.org/e2070 Figures 1B and 1C) . Figure 3A) . 5 . Place a Thoma cell counting chamber (without cover glass) beside or between the fixed leaves to monitor the inoculation density.
Grow rice plants for approx. 4 weeks until full expansion of the fourth leaf (
6. Cover the trays with a settling tower ( Figure 3C ). 9. Apply a cover glass to the Thoma counting cell and determine the spore density by microscopy.
Therefore count the conidiospores in the large central square of each of the two chambers (1 mm 2 in a standard Thoma chamber) and take the average. Under our laboratory conditions, 1-5 spores mm -2 may result in distinct, macroscopically observable mildew pustules, while approx.
15-20 spores mm -2 are recommended for microscopic evaluation. If spore density is too low, return to step C5.
10. Gently remove the adhesive labels from the rice leaves, raise the pots and transfer them to the plant growth chamber.
11. On host plants, first powdery mildew pustules (as shown in Figure 3B ) can be observed within the first week after inoculation. Since rice is a nonhost plant for Bgh, evaluation of the infection process has to be done by microscopy.
Data analysis
Analyses of the inoculated plants can be performed by macroscopic or microscopic evaluation (as described in Weidenbach et al., 2016) .
Notes

1.
Carefully avoid 'flooding' of the leaves and fungal inoculum.
2. This step insures fresh inoculum, since the old conidiospores, which differ in virulence, are depleted.
3. By fixing the position of the leaves on the trays, an even inoculation becomes possible.
